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Background 
Excessive exposure to ultra-violet radiation (UVR) significantly 
increases an individual's risk for developing both melanoma 
and non-melanoma skin cancer (NMSC).1.4 Reported 
incidence rates of skin cancer are among the highest in the 
world in North Queensland (NQ).5'6 These high rates of 
skin cancer can be at least partly explained by the high-risk 
environment. NQ is located in the tropics of Australia, and 
throughout most of the year it has extreme levels of solar 
UVR combined with cloudless and relatively unpolluted 
skies. Further, the predominantly Caucasian population 
has a genetic disposition to skin cancer,? and a culture of 
enjoying recreational activities based around water or the 
beach, activities shown to be high risk for later development 
of skin cancer. s 
During these activities, North Queenslanders should 
adequately protect themselves from the sun because of the 
extreme levels of overhead and water-reflected UVR. Since 
the 19805, the Australian SunSmart campaign has suggested 
an optimal sun protection strategy of covering up exposed skin 
areas through the use of wide-brimmed hats and protective 
clothing with long sleeves and collar and, for those areas of 
the skin not adequately covered, using a waterproof, broad-
spectrum sunscreen with a sun protection factor of at least 
15,9 which should be re-applied every two hours, or more 
frequently if perspiring or swimming.lO More recently, these 
messages have been altered to also include the wearing of 
sunglasses. 11 
Many factors are known to influence an individual's use 
of optimal sun protection, including; season, comforl, 
convenience, social norms, planning and personal attitudesY 
Influence of peers and family on the sun exposure (sunbathing) 
habits of teenagers and adults has also been documented.13,14 
Bandura proposes thatthe social environment has a significant 
effect on the way people behave, with most human behaviour 
being learned from observing others - through noting other 
people's attitudes, behaviours and the outcomes of those 
behaviours, l ; Specifically, this Social Leaming Theory proposes 
Issue addressed: The study investigates whether the perceived sun protective practices of the peer group 
during a day-time reueational boat trip were associated with the sun protective attitudes and behaviours of 
individuals on the same boat. 
Methods: Cross-sectional survey of reueational boat users conducted in Townsville, North Queensland, during 
the summer of 2003, One hundred and twenty-four of 134 boat users retuming from a day trip agreed to 
participate, with 10 later excluded from analysis due to either being the sole person on the boat or because 
they were in the sun for less than an hour between 9 am and 3 pm (n=114, response rate=920/0), 
Results: The more positively respondents perceived the sun protective behaviours of other people on the 
boat, the more likely they were to reporllhal they: did not enjoy exposing their unproLecled skin lo the sun 
(p=O,004); believed an occasional sunburn is not an acceptable risk (p=0.006); wore sunglasses on the trip 
(p=O,002); wore a wide-brimmed hat together with a long-sleeved shirt and sunscreen (p=O.006); and did 
not report reasons for neglecting to use sun protection (p=O,019), 
Conclusions: The perceived sun protection practices of the peer group majority were significantly associated 
with the sun protection practices of the observer. 
Key words: Sun protection, health promotion, skin cancer, peer education, 
Health Promotion Joumal of Australia 2009; 20:'107-'1 'I 
Educating North Queenslanders about avoiding UVR-induced skin damage from social recreational sun 
activities should involve adapting sun protection messages to target peer and family social networks, and 
identifying peer leaders who can be used to model recommended sun protective practices, 
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that if individuals observe a positive, desired outcome with 
the observed behaviour (e.g. other people avoiding sunburn 
by using sun protection), then they are more likely to imitate 
and adopt the behaviour themselves. 
In addition, Bandura expanded in Social Learning Theory to 
suggest that learning will mosL likely occur if there is a close 
identification between the observer and the model; with 
identification allowing the observer to feel a one-to-one 
connection with the individual being imitated. '6 Supporting 
this, recent evidence has shown that the influence of an 
individual's close circle of friends is a significant factor in 
health-related attitudes, and other studies have suggested that 
people generally adopt the attitudes of valued peersy,H) As 
people are likely to go recreational boating with their more 
immediate friends and family, it is possible that this social 
environment may be influencing the sun-related attitudes 
and behaviours of individuals, 
This study sought to identify whether the observed sun 
protective behaviours of the majority of other people on a 
recreational boating trip were associated with the sun-related 
attitudes and behaviours of the observer. This information may 
be applied to more targeted sun protection campaigns based 
on family or peer social networks, 
Methods 
Participants 
The study had a cross-sectional design wiLh a prospective 
24-hour follow-up. Data were collected first by a face-to-face 
verbally administered questionnaire, then laLer by telephone 
after 24 hours. The survey was conducted in the city of 
Townsville, NQ (latitude 19°5, population 127,000) on thr'ee 
warm (>30°C) and sunny Sundays between February and 
March 2003. During a typical Townsville sunny summer's day, 
measured UVB peaks in the middle of the day, but levels are 
at least one Standard Erythemal Dose (SED) beLween 9 am 
and 3 pm,7 The SED is the proposed 'measure' for erythemally 
effective UVR exposure (equivalent to 1 00 J m 2 of erythemally 
weighted irradiance), and is a standard measure that can be 
used for all individuals, regardless of skin type. '9 
The study population was adults (2:18 years) who had 
undertaken a recreational boat trip. Only adults were invited 
to participate because of issues with obtaining consent from 
minors and the potential influence of parents on the sun 
protection practices of minors. Participants were approached 
after docking their boat at either the Townsville Sailing Club, 
or boat ramps at the Townsville l3reakwater, South Townsville 
National Park, Bohle or Giru, Recruitment occurred between 
11 am and 5 pm, allowing participants to experience at least 
one hour in the sun between 9 am and 3 pm - the extreme 
period for UVR during the NQ summer. 7 
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Of 134 boat users approached, 124 consented to participate. 
While all adults in a boat were invited to participate, on 83% 
of occasions data was obtained from only one member of the 
boating party, as usually the other person(s) was involved in 
placing the boat on their trailer and driving it from the busy boat 
ramp area. All but six returning boats that were approached 
had at least two people in the boat; the six people whu were 
boating by themselves were asked to iill out the survey, but were 
not included in the bivariate analyses. A further fuur people 
reported that they had not spent any ti me boating between the 
hours 9 am and 3 pm; these participants were later removed 
from the database, This resulted in a sample population of 114 
partiCipants for the bivariate analysiS, with a response rate of 
92%. Ethical approval for the study was obtained from the James 
Cook University Ethics Committee, number H1334. 
Questionnaire 
Demographic questions included age, gender, and total years 
of life-time spent in NQ, Skin type, an index of sun-sensitivity 
representing the propensity to sunburn, was self-assessed 
according to Fitzpatrick's classification (scale I to IV from 
most sun sensitive to least sun sensitive Caucasian skin)20 
Respondents also self-assessed the suntan level on their face 
by choosing from one of five categories: very light, light, 
moderate, dark or very dark, 
With regards to the dependent variable, participants were asked 
to categorise how well the majority of other people on the boat 
protected themselves from the sun on the boat trip into either 
poor, OK or good usc of sun protection. No definitions were 
included to assist participants in categorising other people's 
sun protection practices into poor, OK or good, as accurate 
definitions would vary based on the time the boat was out 
on the water, how many times people re-applied sunscreen, 
if long-sleeved shirts were rolled up on the forearms, if their 
hat brim was more or less than seven centimetres, how long 
sun protection was actually used, etc. However; this question 
followed immediately after the sun behaviour question listing 
all recommended sun protection practices that should have 
assisted participants in making a more informed judgement. 
Personal sun behaviours were self-assessed by questions to 
partiCipants abouttheir sun protection measures used. Specific 
quesLions asked whether or not participants used the following 
sun protective measures on the boat trip: a wide-brimmed 
hat, lung-sleeved shirt, sunglasses and long pants; a 'yes' or 
'no' response was obtained for each measure respectively. 
Three further questions then asked: ifthey applied sunscreen 
on the boat trip ('yes' or 'no' response) and if yes how many 
times; whether there was a canopy or covered area in use 
on the boat, and; if participants had any reasons why they 
did nol use sun protection (if reasons were given, these were 
later dichotomised into a 'yes' or 'no' response), 
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Experience with skin cancer was determined as the number 
of self-reported previous skin cancers. Sunburn arising directly 
hom the boat tTip was determined by self-report after 24 to 
48 hours through telephone follow-up, as all participants were 
asked to provide a first name and contact telephone number. 
Sunburn was defined as "at least skin redness or tenderness 
after 24 hours." 
A time scale was used to obtain data on Sun exposure during 
the boat trip, which allowed the investigation of both the total 
time in the sun, and time during peak UVR hours between 9 
am and 3 pm. Recent sun exposure was assessed by asking 
frequency of boat trips and hours of Sun exposure On a typical 
workday in the previous week. Palticipants' beliefs relating to 
sun exposure and sun damage were assessed by 'yes' or 'no' 
answers to questions about: enjoyment of exposing their skin 
to the sun; if an occasional sunburn is an acceptable risk; if a 
boat canopy is adequate sun protection, and; if sun reflection 
off the water is a big problem. 
While the questionnaire was not validated, a very similar 
questionnaire was piloted the year previously, with 81 
recreational boat users as part of a small undergraduate student 
project investigating sunburn incidence. Further, many of the 
measures relating to sun protection, sun exposure, sun damage 
and demographics used in the present questionnaire were 
borrowed from a previous skin cancer survey administered 
by the authors to NQ men with a histologically diagnosed 
NMSC. 21 As part of the validation process for this previous 
survey, five men from the target population were interviewed 
to ensure the phrasing and terminology of each question was 
well understood and questions were answered as intended, 
and analysis of a pilot study involving 30 participants showed 
at least moderate agreement for most items. 
Statistical Analysis 
Data were coded numerically and entered into SPSS release 
'14 for Windows. Table 1 shows a complete list of the variables 
as they were considered for statistical analysis. Numerical 
variables were described as mean values and standard 
deviations (SD) or median values and inter-quartile ranges 
(IQR) depending on their distribution. 
Table 1 : Bivariate relationships between how north Queensland recreational boat users (n = 114) reported the sun protection 
behaviours of fellow boaters on the same boat, and their own sun behaviours, sun exposure and attitudes. 
Demographics 
My age in years (mean ± SD') 
My gender is male 
I have skin lype I or II (Fiizpalrick's classification) 
I have a "dark" suntan level 
I have had a preViously diagnosed skin cancer 
Median number of previously diagnosed skin cancers (IQR)b 
MecEan years spenl riving in lropics (IQRI 
Sun exposure 
Median hours spent in the sun on this boat trip (IQR) 
Median hours I typically spend in the sun at work (IQR) 
Median nUl11ber of times I go boaling per month (IQRI 
I experienced sunburn as a result of the boat trip today 
Sun protective attitudes 
"Sun reflection off the water is a big problem" 
':tl canopy alone is not adequale sun prolection" 
"I do not enjoy exposing my skin to the sun" 
':"n occasional sunburn is not an acceptable risk" 
Sun protective behaviours on the boat trip 
I wore a wide briml11ed hat today 
I wore a long sleeved shirt today 
I arpliecl sunscreen today 
I wore a brimmed hat + long sleeved shirt + sunscreen 
I wore sunglasses today 
I Wore long pants today 
Median number of til11es I re-applied sunscreen today (IQRi 
The boall was on user] a canopy today 
!J:.ad reasons why I did not use sun protection today 
Notes: a) SO = Standard deviatiDn; 
Other people's Other people's Other people's 
sun protection sun protection sun protection 
was poor was okay was good 
(n = 46) (n = 48) (n = 20) 
35.5 ± 10.6 35.0 ± 1 0.4 39,3.1 13.2 
78.3% 79.2% 800% 
39,1% 29.2% 35.0% 
28.3% 10.4% 15.0% 
10.9% 25.0% 25.0% 
0(0, 0); range 0-8 0(0,0.75); range 0-10 0(0,0.75); range 0-4 
13.5 (6.0, 26.5) 12.5 (425, 2675) 25.5 (11.0, 36.75) 
5.0 (3.5, 6.0) 4.5 (3.1,59) 3.3 (3.0, 5.1) 
2.0 (0.5, 8.0) 2.0 (1.0, 50) 4.0 (1.0, 7.75) 
2.0 (1.0, 4.25) 4,0 (1,0, 40) 2.5 (10, 4.75) 
51.4% 47.5% 58.3% 
97.8% 95.8% 100% 
69.8% 72.3% 800% 
50.0% 68.8% 90.0% 
39.1% 64.6% 70.0% 
45.7% 4l.8% 800% 
23.9% 31.3% 60.0% 
73.9% 89.6% 95.0% 
8.7% 14.6% 50.0% 
71.7% g1.7% 100% 
10.9% 10.4% 20.0% 
1.0 (0.75, 20) 1.011.0,2.0) 2 (1.0, 2.0) 
41.3% 37.5% 60.0% 
4'1.3% 37.5% 5.0% 
p-value' p-value 
adjustedb 
0.320 0.375 
0.877 0,982 
0.591 0,575 
0.098 0.OR4 
0.106 0.225 
0.16L 0.520 
0.051 0.053 
0.089 0.107 
0.809 0.636 
0.76'1 0.796 
0,878 0.956 
1,000 0.974 
0.466 0.525 
0,006 0.004 
0,002 O.OOG 
0.039 0.059 
0.009 0.046 
0.002 0.008 
<0.001 0.006 
0.001 0.002 
0.437 0.539 
0.454 0.251 
0.301 0.473 
0.013 0.019 
b) IQR = Inter-qua,tile range; #Chi-square test io, trend ior compansons oi pe/centages; ##p-values adjusted lor elmler oalnpling (demographics) and cluster sampling, age and skin type 
(sun exposure and sun protective attitudes and behaviours), 
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The bivariate associations between demographic variables, 
variables describing sun exposure, variables describing sun 
protective attitudes and behaviour, and how the respondent 
reported the sun protection behaviours of other people on 
the boat, were assessed with chi-squared tests for trend, 
unpaired ANOVA and non-parametric Kruskal-Wallis tests, 
as appropriate. P-values were adjusted for the confounding 
effects of age and skin type and for the effect of cluster sampling 
(primary sampling unit = boat). The multivariate adjustment 
was conducted using the survey commands of STATA (STATA 
cooperation, College Station, Texas, US). 
Results 
A total of 114 (response rate 92%) NQ adults involved in 
recreational boating participated in the study. The mean age of 
the participants was 36 years (SD ± 11 .1 ), and most (78.9%) were 
male. Almost a third of participants (28.1 %) were outon a sailing 
boat, while the remaining (71.9%) were in small motorboats. 
Almost one-fifth (18.4%) of participanLs reported having a dark 
tan. Overall, 84.2% reported that they used sunscreen while 
boating, 50.9% wore a wide-brimmed hal, 33.3% wore a long-
sleeved shirt, 85.1 % wore sunglasses, 12.3% wore long pants, 
and 18.4% wore the recommended sun protection combination 
of a long-sleeved shirt, wide-brimmed hat and sunscreen. 
Overall, 40.4% of participants reported that they perceived 
the sun protective behaviours of others on the boat as poor, 
42.1% as okay, and 17.5% as good. The more positively the 
respondents perceived the sun protective behaviours of other 
people on the boat, the more likely they were themselves to 
reportthat they did not enjoy exposing their unprotected skin 
to the sun (p=0.004), did not consider an occasional sunburn 
is an acceptable risk (p =0.006), to wear sunglasses on the 
lrip (p=O.002), to wear a wide-brimmed hat together with a 
long-sleeved shirt and sunscreen (p=0.006), and not report 
barriers to sun protection (p=O.019) (Table 1). 
Discussion 
The study provides evidence that the social environment during 
recreational boating trips, likely based around family or peer 
group friendships, is associated with an individual's sun-related 
attitudes and behaviours. An individual's decision to engage in 
particular behaviours has long been known to be associated 
with the social environment. 15 People tend to form friendships 
with others who exhibit similar behaviours, attitudes or mode 
of dress; in turn, the peer group will also influence member's 
attitudes, behaviours and mode of dress.22 As three or four 
people together are generally enough to produce very strong 
real or imagined peer pressure effects from the social group,23 
it is feasible that the social environment on small boats, which 
consisted of between two and four people, was having an 
influence on people's sun-related attitudes and behaviours. 
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Association should never be confused with causality, but 
if the results of this study are reflective of an underlying 
relationship between friendships and sun-related alLitudes 
and behaviours, then they might also be used to improve 
sun protective behaviours. For example, the delivery of sun 
protection messages or health promotion initiatives could be 
adapted to include group efforts aimed at peer and family 
social networks. In addition, new intervention strategies that 
identify and involve 'peer leaders' to model optimal sun 
protection behaviours might lead to better sun protective 
behaviours by the peer group, as the social environment is 
known to reinforce the adoption of new behaviours.15 
An appropriate person to be used as a 'peer leader' with respect 
to improving sun behaviours on recreational boat trips may 
be the owner of the boat, as they are more easily identifiable 
and go out every time. People with previously diagnosed skin 
cancer might also be good peer leaders for a sun protection 
intervention. If the boat owner or other appropriate peer 
leaders can be educated to be more concerned about skin 
cancer, wear recommended sun protection, remind others 
to bring sun protection for the trip, and keep sunscreen and 
spare brimmed hats and long-sleeved shirts on the boat, then 
perhaps others on the boat may become more concerned 
about better protecting themselves, and maintaining these 
practices over ti me. 
The social environment has already been used successfully 
in various health promotion efforts to improve the health 
behaviours of individuals: spreading health-promoting 
behaviours among older people,24 increasing the fruit and 
vegetable intake of children,'5 improving worker's use of 
personal protective equipment,26 and getting people to 
quit smokingY Use of peer leaders has also been shown 
to be effective for skin cancer prevention, at least in the 
short-term, in another high-risk, recreational setting in the 
US.2R Use of recommended sun protection was increased by 
patrons attending public swimming pools through a multi-
component intervention using peer leaders (lifeguards), skin 
cancer education and distribution of free sunscreen; though 
frequency of protective behaviours had started to decline by 
the end of the one-month intervention 28 
While the authors acknowledge that using peer leaders and 
adapting sun protection messages or skin cancer health 
promotion initiatives to target peer and family social networks 
is a new approach and would likely require significant 
resources, given the high incidence of skin cancer in NQ, these 
results at least provide an interesting alternative foundation 
for addressing this important publiC health issue. 
This study has several limitations. The sun protection practices 
of the individual who participated in the study and of their 
peers on the boat were subjectively assessed, and as a 
Exploring health behaviours 
consequence, the resulting relationships between these two 
groups might be over-estimated. In addition, generally only 
one of the peer group members per boat was interviewed; for 
a full understanding of the peer group, each member of the 
group may need to have been interviewed, though this would 
have been time-consuming, required more interviewers 
and a different timing of the interviews. Future studies are 
recommended to confirm the suggested relationships in this 
study. Finally, caution is required for application of these 
findings to a wider audience; boaters were mostly male, 
dnd it is uncertain whether these findings are applicable to a 
predominantly female recreation group. 
Notwithstandingthese limitations, selection bias for both sailing-
boat and motor-boat users was unlikely; only one sailing club 
operates in the Townsville area and most members participated, 
and data was collected from all four major motor-boat ramps 
within 50 kilometres of the Townsville city. Furthermore, 
recall bias would likely be minimal, as sun protection and 
sun behaviour information was obtained immediately after 
participants returned from the boattrip. Misinformation bias is 
also unlikely to significantly affect the study, as almost half the 
respondents reported using less than optimal sun protection, 
about half reported experiencing sunburn as a result of the 
trip, and about 40% reported that other people in their boat 
generally used poor sun protection practices. 
In conclusion, educating North Queenslanders about avoiding 
UVR-induced skin damage as a result of participating in 
social recreational sun activities should involve adapting sun 
protection messages to target peer and family social networks, 
and identifying peer leaders who can be used to model 
recommended sun protective practices. 
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